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Superconducting magnet system is composed of 
the superconducting magnet and its power supply 
system. The temperature of the magnet is low and 
the power supply is at room temperature (RT), so 
large temperature difference appears in the circuit. 
This part is called the current lead, and high heat 
leak is induced because of large temperature 
difference. It is important to reduce the heat leak in 
order to stabilize the magnet and improve the 
economic operation. Recently high temperature 
superconductor (HTS) is used to reduce the heat 
leak because the thermal conductivity of HTS is 
almost 0.1 % against the copper thermal 
conductivity 1. HTS is used under the liquid 
nitrogen temperature. This HTS current lead 
reduces the 30 to 40 % of the heat leak. 
Here, I proposed the new concept of the current 
lead which is called Peltier current lead. Figure 1 
shows the schematic drawing of the Peltier current 
lead 2. Peltier element is used as a heat pump, 
therefore, it is an active thermal insulator when 
electric current flow through them. Moreover, the 
thermal conductivity of semiconductor is almost 0.5 
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Fig. 1. A conceputal drawing of Peltier current lead 
% of the copper. In this meaning, the 
thermoelectric semiconductor will play as the 
passive and active thermal insulator. 
The thermoelectric semiconductors are 
connected to the normal conductor, and the normal 
conductors are connected to the high temperature 
superconductor (HTS) because the present 
semiconductors do not have a high figure of merit. 
The demonstration experiment have been done, 
and the experimental set up is shown in Fig. 2, and 
the experimental results are indicated in Fig. 3. The 
result show the principle of the proof. 
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Fig. 2 Experimental set up 
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Fig. 3. Temperature differences .vs. current. 
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